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ABSTRACT 

This study presents a generalization to the standard career concerns model and applies it to the public 
teacher labor market. The model predicts optimal teacher effort levels decline with both tenure at a 
school and experience, all things being equal. Using administrative data from North Carolina spanning 
14 school years through 2008, the author finds significant changes in teacher sick leave consistent with 
the generalized career concerns model. By exploiting exogenous variation in career concerns in the form 
of principal turnover, the author shows the observed behaviors cannot be due to the endogeneity of 
teacher mobility decisions alone. Also examined are the effects of career concerns incentives breaking 
down. The author finds evidence suggestive of teacher shirking, and presents evidence on an 
unobservable measure of effort taken from the Schools and Staffing Survey that corroborates findings 
from observable teacher absence behavior. In sum, these findings show teachers exert considerable 
discretion over their own effort levels in response to these incentives, with important policy implications. 




I. INTRODUCTION 



Public-sector employees generally work under a fixed-wage contract, where compensation is not 
contingent on output. The combination of professionalism, organizational missions, and the length of 
careers common in public occupations has led some to speculate these workers likely respond to career 
concerns incentives (Dixit 2002, Dewatripont et ah 1999b, Tirole 1994). Until now, however, no 
empirical evidence has been presented to either confirm or refute this hypothesis. This paper presents 
evidence showing public-sector workers respond to changes in their career concerns incentives, which 
vary naturally over the course of their careers. This evidence shows these incentives play a role in 
influencing changes in effort within public workers in non-trivial ways. 

This study primarily uses administrative data from the public teacher labor market to investigate 
teachers’ absence behavior (to proxy for effort) over the course of their careers. Generalizing 
Holmstrom's (1982) career concerns model and applying it to the data shows teachers take significantly 
fewer sick days when their career concerns incentives are high. The evidence also suggests teachers shirk 
by taking significantly more sick days when these incentives break down. To detect the causal effect of 
career concerns on teacher absences, I exploit the exogenous variation in teachers’ career concerns arising 
from principal turnover. The results presented here shows the observed changes in teacher absence 
cannot be solely attributable to the endogeneity of teacher mobility alone. I also present evidence on an 
unobservable measure of teacher effort taken from nationally representative survey data that corroborates 
the observed patterns detected in teachers’ absence behavior. Taken together, these findings show 
teachers exert considerable discretion over their own effort levels in response to career concerns 
incentives, which has meaningful implications for the ongoing policy debate on teacher compensation. 
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The organization of this paper is as follows: Section II provides institutional background on the 
teacher labor market, Section III briefly reviews the relevant literature on career concerns and teacher 
incentives, Section IV presents the generalized model of career concerns, Section V describes the data and 
methods used for this study, Section VI presents the primary empirical findings that show teachers’ effort 
change in response to career concerns, Section VII supports the findings with a series of robustness 
checks on the dependent variable used in the study, and Section VIII offers a brief concluding discussion. 

II. TEACHERS, QUALITY, AND THE LABOR MARKET 

Consider cognitive learning as the output of education. The inputs into the productive process include 
social, family, and schooling factors. Of these factors, schooling is the only input that policymakers can 
directly manipulate, and of the components of schooling, teachers have shown to be the most productive 
(Hanushek 1986). The hard part with managing teachers’ labor as a productive input, however, arises 
from two key findings: 1) teacher quality appears to vary considerably across the labor market, and 2) 
much of its variation is unobservable (Rivkin et al. 2005; Aaronson et al. 2007; Koedel and Betts 2007). 
These findings have resulted in calls for reforming the way in which public teachers are compensated. 
Currently, public school teachers are (almost) universally paid on an input-based salary schedule that 
fully determines a teacher’s wage, given a teacher’s education and experience (Podgursky and Springer 
2007). Most schedules in place across the country reward teacher inputs that are only weakly correlated 
with the outcome of interest: student learning (Vigdor 2008a). Such a compensation scheme fails to 
appropriately reward or sanction on output, therefore creating an environment conducive to adverse 
selection and moral hazard. 
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The problem of adverse selection in the teacher labor market arises from low-quality teachers 
being attracted to and retained in the teaching profession because wages fail to distinguish along this 
dimension. Hoxby and Leigh (2004), Murnane et al. (1988), and Corcoran et al. (2004) all document a 
deterioration of quality among teachers as competing wages and women’s accessibility to alternative 
careers have increased, though reach different conclusions about how the market forces work. Adverse 
selection appears to also happen within the profession as well: teacher mobility within the profession is 
well correlated with signals of teacher quality (Hanushek et al. 2004; Goldhaber and Hansen 2009). 1 

In contrast to the breadth of literature on adverse selection, the moral hazard problem in the 
teacher workforce is not nearly as well documented or, in many cases, even acknowledged. 2 Moral 
hazard arises in the market because teachers, if shielded from the uncertainty inherent in their students’ 
output, may systematically withhold effort from production. In the principal-agent model, the choice to 
withhold effort under a fixed-wage contract is the utility-maximizing choice; thus, one might reasonably 
predict teachers systematically undersupply effort on the job. Koppich (2008) states reasons for 
compensation reforms that align wages with outcomes, arguing that teachers will shift their effort levels 
accordingly. On the contrary, teachers’ intrinsic motivation may be sufficient to guarantee an 
appropriate level of effort on the job, and the extrinsic reward may be unable to yield different results 
(Johnson 1986). Little empirical evidence has been presented on either side of the argument. 



1 Not all of the research presented on the adverse selection problem is negative: recent findings suggest that teachers exiting 
the workforce are not generally the most effective ones (Hanushek et al. 2005; Boyd et al. 2008; Goldhaber et al. 2008). 

2 As evidence of this, in Podgursky and Springer's (2007) review of teacher performance pay, the authors present two 
theoretical motives for linking compensation to output, which are essentially two nuanced versions of adverse selection. They 
do not identify moral hazard (systematically withholding effort) as a problem in the workforce that can be remedied through 
output-based compensation; rather, they identify the multitask moral hazard (discussed below) as a theoretical case against 
reform without acknowledging the potential of performance incentives to increase effort levels among teachers. 
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III. CAREER CONCERNS, EFFORT, AND INCENTIVES 



In this study I address three different literatures on some level — career concerns, teacher absences, and 
teachers’ behavioral responses to incentives. This paper attempts to link these somewhat disparate lines 
of research. The lack of explicit incentives in teacher compensation does not necessarily indicate teachers 
withhold effort from production, as sometimes assumed (Casson 2007). Rather, participation in the 
labor market can be considered a multi-period game, where the outcome of the current game influences 
potential payouts in future games. 

Because teachers participate in the labor market repeatedly over their careers and future job 
prospects are likely influenced by past performance, teachers’ concerns over their own career paths induce 
teachers to exert effort. This reasoning embodies the essence of the career concerns model. Fama (1980) 
proposed that the managerial labor market, through observing and incorporating managers’ past 
performance to estimate unknown ability, induces managers to higher levels of effort than would be 
expected in the absence of the market with this learning process. Holmstrom (1982) formalizes this 
model of career concerns in a theoretical framework and derives the assumptions and optimality 
conditions that obtain this labor market result. The standard model is one of symmetric imperfect 
information, where both workers and the market are learning of workers’ unknown ability over time. 

A considerable theoretical literature has developed around the properties of these naturally 
occurring incentives (Prendergast 1999). For instance, Gibbons and Murphy (1992) derive the optimal 
explicit incentives over time to complement those diminishing from career concerns that decrease with 
time, and Dewatripont et al. ( 1 999a) discuss the role of information systems in determining incentives 
in this model. While the standard model prescribes symmetric imperfect information, this study 
proposes a generalization in which agents, firms, and the market may potentially have different 
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information about a worker’s ability. Waldman (1984), Gibbons and Waldman (1999) and Mukherjee 
(2008) all analyze career concerns under similar scenarios. These studies, however, analyze how the 
market learns of an agent’s ability (focusing on strategic actions for the employing firm), and do not 
specifically address the implied changes in effort levels as agents transfer between firms. An identification 
problem inherent in the standard career concerns model is that experience in an industry is not 
exogenous and is compounded with human capital accumulation and age. Accordingly, the empirical 
evidence supporting career concerns is scant, and to my knowledge has only been applied in business 
settings (Gibbons and Murphy 1992; Chevalier and Ellison 1999; Hong et al. 2000) and experimental 
settings (Koch et al. 2009). 

This study applies the career concerns model to a public setting, though this is not the first to do 
so. Tirole (1994) and Dewatripont et al. (1999b), noting the complexities of offering explicit incentives 
in the public sector, predict incentives from career concerns should induce larger effort responses in 
public-sector workers than for those in private industries. Levy (2005) presents a theoretical model of 
court judges who make appeals decisions based, in part, on a Bayesian learning process of ability derived 
from judges’ career concerns. Lastly, Dixit (2002) presents an argument suggesting public school 
teachers in particular should be motivated by career concerns, but does not provide any empirical 
evidence supporting this claim. None of these studies, however, present empirical evidence supporting 
the presence of career concerns in the public sector; this paper addresses this gap in the literature. 

In the current application of career concerns, I propose to use teachers’ discretionary absences as 
a proxy for withholding effort. Admittedly, absences can only approximate shirking: presumably the 
primary reason for most observed absences is not shirking but due to some legitimate reason. The 
evidence on teacher absences, however, has shown absences in teachers are markedly higher than other 
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industries in the U.S. (Podgursky 2003), appear to be sensitive to more liberal leave provisions 
(Ehrenberg et al. 1991), are more common on Mondays and Fridays (Educational Research Service 
1980), and have been shown to be correlated with overall shirking in the workplace (Bradley et al. 2007). 
In summary, the evidence suggests absences appear at least partially discretionary for teachers. Further, 
recent studies have shown teacher absences have a significantly negative impact on student outcomes, and 
the evidence appears to suggest a causal relationship (Clotfelter et al. 2009; Miller et al. 2007). Thus, 
because absences are both discretionary and negatively correlated with student learning, this measure is 
the best measure available to approximate shirking in the data. 

Finally, my paper addresses the issue of how teachers respond to incentives. 3 Though 
performance incentives for teachers (both individuals and groups) have been implemented in some form 
or another for decades in the United States, surprisingly few studies have evaluated these programs (see 
Podgursky and Springer 2007 for a thorough review). Several studies have shown significant causal 
increases in achievement from incentive programs outside of the U.S. (Glewwe et al. 2003; Favy 2009; 
Muralidharan and Sundararaman 2008), while others in the U.S. have shown outcomes positively 
correlated with incentive systems (Fadd 1999; Figlio and Kenny 2007). The evidence on school-based 
(group) incentives also suggests outcomes respond favorably (Favy 2002), though complicated with the 
free-rider problem (Vigdor 2008b). Not all findings in this literature are positive: both Glewwe et al. 
(2003) and Eberts et al. (2002) report outcomes that were consistent with the incentives but misaligned 
with the program’s objectives — suggesting “you get what you pay for.” 

Importantly, all of these empirical studies on teacher incentive programs analyze outcomes, but 
few analyze changes in teacher behavior (or more explicitly, effort). Of particular concern here is the 

For clarification, this study focuses on output-based incentives. Various proposals for teacher compensation reform include 
providing additional compensation for difficult-to-staff subjects, teaching in high-needs schools, or mastering teacher 
competencies. While of policy interest, these proposals are beyond the scope of this paper. 
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complicating multitask moral hazard problem (Holmstrom and Milgrom 1991), which arises when 
agents produce output along multiple dimensions that vary in their precision of measurement. The 
authors show a fixed-wage contract can maximize output by minimizing inefficient distortions in the 
allocation of effort among tasks to align with external incentives. The mere presence of a multi-task 
moral hazard problem, however, does not necessarily mean educational outcomes are bounded within a 
finite space. For instance, Lazear (2006) shows when both test instruments and dimensions of learning 
are diffuse, announcing the content of tests and rewarding results can result in a higher level of learning 
than what would be expected under diffuse test monitoring. Alternatively, if an incentive’s objective is to 
increase total outcomes, one can ensure higher levels of output by simply monitoring effort inputs 
(assuming some elements of effort are observable). Increasing overall effort is the necessary condition to 
guarantee unambiguously better student outcomes. 4 Thus, the unanswered question in this literature is 
whether incentives induce teachers to increase or re-allocate effort. 

Importantly, policymakers seek to reward good teaching overall, not simply “teaching to the 
test,” which maximizes teachers’ private benefit while other (unmeasured) dimensions of student learning 
bear the cost. Worse yet, teachers could respond perversely by cheating (Jacob and Levitt 2003). Of the 
studies on teacher incentives above, only Lavy (2009) finds evidence suggesting incentives induce higher 
levels of effort (not a simple re-allocation) using self-reported surveys. Glewwe et al. (2003) also 
investigate changes in effort, and find evidence suggesting teachers shifted effort to short-term test 
preparation. None of the other empirical studies above addressed changes in effort in light of the multi- 
task moral hazard problem. In short, the evidence on exactly how teachers’ behaviors respond to 
incentives — distinct from an output response — is mixed. 

4 The sufficient condition in the multitask moral hazard is that the level of productive effort along each dimension 
is greater than or equal to the baseline case. 
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This paper contributes to these literatures in several ways. First, the generalized model presented 
here facilitates empirical identification of career concerns by using two dimensions jointly. Second, this 
is the first study to show career concerns induce responses in public-sector workers. Finally, this paper 
shows teachers increase effort in response to these incentives, which is the first paper to document this in 
an American education setting. 

IV. A GENERALIZED MODEL OF CAREER CONCERNS 

The teacher labor market is an ideal case for the application of the career concerns model in some 
respects: teacher quality varies considerably across the market, monitoring effort is costly, outcomes 
depend on some random inputs, and the unit of production is an individual (not a team). In one critical 
aspect, though, the teacher labor market is not well suited to this model: the single salary schedule 
dictating teachers’ monetary compensation is not contingent on past performance (Odden et al. 2001). 
Principals or the market cannot readily manipulate teachers’ compensation to reflect their expected 
output. 

In spite of this, research has shown teachers with signals of quality tend to sort both across and 
within schools to students with higher tests scores and higher measures of socio-economic status (e.g. 
Hanushek et al. 2004). This sorting mechanism implies teachers may be rewarded on past performance 
through non-monetary means even though the salary schedule fails to do so. Further, having a 
reputation as a productive worker with your supervisor imaginably provides many unobservable benefits 
over your career (e.g. continued employment, better working relationships), which is not specific to 
teaching. For this study, I assume principals have the ability to compensate teachers through non- 
monetary means; it is this non-monetary compensation that differentiates teachers according to expected 
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outcomes. 5 Thus, in the present application I interpret “wages” as the sum of monetary and non- 
monetary compensation to teachers. 

I propose a generalization of Holmstrom's (1982) career concerns model, adjusting two of the 
assumptions to match plausible scenarios in my application. Specifically, Holmstrom’s model assumes 
the labor market, the firm, and the manager all share the same beliefs of a manager’s ability; second, the 
original model is unrestricted in the firm’s ability to compensate managers for demonstrated 
performance. These assertions are not readily applicable to a real-world setting: firms know more about 
their employees than the labor market (Waldman 1984), and firms are almost universally somehow 
constrained in their ability to pay workers. The generalization I present here explicitly models these 
informational and budgetary constraints; as a result, additional testable hypotheses emerge that were not 
present in the original model. 

The set-up of Holmstrom’s model is straightforward: teachers, schools, and the labor market 6 are 
all equally uninformed of a teacher’s ability; teachers maximize their expected career wages; and the labor 
market learns of a teacher’s ability through repeated observation over time to set future wages 
accordingly. I employ a similar framework. To begin, output is determined through the following 
production function: 

(1) y t = 0+e t +£ t 

Output at time t is dependent on a teacher’s time-invariant ability (0), the effort expended in the time 
period (e h where e, e [0,°°]), and a random error with mean zero and precision h E . Ability is assumed 
unknown to all parties, but its distribution is known, with mean mi and precision given by hi. Where I 

5 In Section V below, I address the notion of teacher working conditions responding to past performance in greater detail, I 
present evidence from my data that supports this assertion, and discuss the application of the career concerns model to the 
teacher labor market generally. 

6 Holmstrom's original model portrays the actors as the labor market, the hiring firm, and the manager; I use analogous labels 
from the education setting for my discussion: the labor market, the school, and the teacher. 
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